Dynamic alterations of specific histone modifications during early murine development.
In order to investigate whether covalent histone modifications may be involved in early embryonic reprogramming events, changes in global levels of a series of histone tail modifications were studied during oocyte maturation and pre-implantation mouse development using indirect immunofluorescence and scanning confocal microscopy. Results showed that histone modifications could be classified into two strikingly distinct categories. The first contains stable 'epigenetic' marks such as histone H3 lysine 9 methylation [Me(Lys9)H3], histone H3 lysine 4 methylation [Me(Lys4)H3] and histone H4/H2A serine 1 phosphorylation [Ph(Ser1)H4/H2A]. The second group contains dynamic and reversible marks and includes hyperacetylated histone H4, histone H3 arginine 17 methylation [Me(Arg17)H3] and histone H4 arginine 3 methylation [Me(Arg3)H4]). Our results also showed that removal of these marks in eggs and early embryos occurs during metaphase suggesting that the enzymes responsible for the loss of these modifications are probably cytoplasmic in nature. Finally, we provide data demonstrating that treatment of cellular histones with peptidylarginine deiminase (PAD) results in loss of staining for the histone H4 arginine 3 methyl mark, suggesting that PADs can reverse histone arginine methyl modifications.